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1.BNCT

Boron Neutron Capture Therapy (BNCT): a compound enriched in boron-10 (1°B) isotope is
selectively accumulated inside tumor cells and the patient is subsequently irradiated with neutrons.

Dual radiotherapy (targeting + external irradiation), selective at cell level
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» BNCT gained importance in recent years thanks to the new generation of accelerators [1].

2.Context and Objectives

3.NanOx algorithm

The combined external neutron irradiation and local damage caused by the high-LET ions NanOx™: Nanodosimetry and Oxidative stress [2]
complexify BNCT dosimetry and involves different biological contributions from tissue to Predict cell survival, with associated biological a and B parameters. It combines:
DNA scales. Approximations have been done for years, but improvements in computing 1) Local lethal events due to particle tracks in nanometric targets
systems and biophysical models allow to introduce more detailed calculations. 2) global events: modeling of sublethal lesion accumulation and oxidative stress
) L (reactive chemical species) in micrometric sensitive volume
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by considering each secondary particle at all energy steps.
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6.Conclusions and perspectives

Conclusions:

* The proposed new multiscale approach aims at taking into account the effect of each secondary particle at all energy steps down to 0, depending on the intracellular °B
microdistribution, up to the prediction of cell survival or TCP.

* Preliminary results in simplified macroscopic study case showed differences with current BNCT formalisms, which may suggest the necessity of this exhaustive energy step procedure.

* Results in 1°B microdistribution suggest the importance of considering this approach when calculating the biological dose in BNCT.

Perspectives:

» Microscopic calculation improvements: further detailed studies are in progress to finish quantifying the impact of all 1°B
distributions, including evaluation of realistic cell geometry impact and extra-nuclear damage contributions.
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» Link microscopic and macroscopic calculations: apply the dependency of °B microdistribution inside the «a;, B; parameters
described in the macroscopic mixed field calculation. Plus evaluate the synergy damage of protons, gamma, He and Li ions.

> Experiments for radiobiological data: irradiations with low-energy protons, He and Li ions are planned at ALTO facility (Orsay, FiPiScs

France) in next years to refine NanOx calculations at low energy and validate cancerous cell lines [6] Figure 6

> Comparison with experimental data: model will be validated against BNCT in vitro experiments from literature, such as those Radiograaft beamline forin vitro irradiations with protons, He

oerformed at JRR-4 reactor [7] and at ILL [8]. The model will eventually be applied to real patient data from BNCT irradiations. 2@ Hiions at ALTO facility. The obtained data from irradiations
at low energies will feed and enhance the NanOx model.
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